Conformational transitions of antibodies induced by hapten binding.
The conformational changes of antibody structure induced by hapten molecule binding were investigated by means of thermal perturbation difference spectroscopy. The studies of the free rabit anti-dinitrophenyl antibodies show the conformational transition at temperatures between 25 and 35 degrees C. The changes occurring at the higher temperature are accompanied by the screening of the significant part of exposed tyrosine residues. Binding of the hapten molecules induces a similar transition to that which occurs between the two temperature dependent states of the free antibody. In contrast to our previous results with anti-dansyl rabbit antibodies the dinitrophenyl lysine stabilizes the "low temperature" native state of the protein. The investigation of the MOPC-315 mouse immunoglobulin A myeloma protein possessing anti-dinitrophenyl activity indicates no conformational transition at temperatures between 25 and 35 degrees C and only a small decrease of tyrosine exposure induced by the hapten binding. Our present and previous results indicate that most of the free immunoglobulins exist in two native conformational states which have a small difference in free energy. Hapten binding causes the transition in equilibrium between the two states towards the one of better binding. It is possible that this transition is necessary but not sufficient step for inducing the effector function of antibodies.